The recently published Household Finance and Consumption Survey has revealed large differences in wealth inequality between the countries of the Euro area. We find a strong negative correlation between wealth inequality and homeownership rates across countries. We use two decomposition methods to shed more light on this correlation. First, a Gini decomposition by homeownership status shows that the negative relationship is mostly driven by large between-group inequality across owners and renters. Second, to control for other observables, we conduct a detailed counterfactual decomposition of crosscountry inequality differences. We confirm the major role for homeownership rates in accounting for the wealth inequality differences. Our analysis suggests that the cross-country variation is mostly driven by differences in the savings behavior of households in the bottom half of the wealth distribution and that those differences in savings are to a large extent channeled through housing wealth. D31, E21, G11.
Introduction
The issues of wealth inequality, its determinants, and their international differences have re-entered the center-stage of discussion among academics and the general public with the publication of Piketty (2014) . In this paper we take a comparative view on wealth inequality by examining the Household Finance and Consumption Survey (HFCS) recently published by the European Central Bank (2013) . It is the first highquality survey of household wealth data that is ex-ante harmonized across Euro area countries. 1 Focusing on the nine largest countries of the survey, we document significant differences in wealth inequality measured by the Gini coefficient, which ranges from 0.76 in Germany to 0.56 in Greece. At the same time, there are pronounced differences in homeownership rates, which are strongly negatively correlated with the Gini coefficients of net wealth. 2 To analyze the link between wealth inequality and homeownership rates we conduct two decomposition exercises. First, we decompose the Gini coefficient by homeownership status. Both the component of the homeowner group and the between-group component of this decomposition are quantitatively the most important ones in all of the countries. However, only the between-group component is relevant for the negative correlation. The negative correlation of the homeownership rate with the between-group component is based on the fact that the average renter is much poorer than the average owner. In countries, where the group of renters is relatively small, inequality is lower as that group has a relatively low weight in the overall population. That is, in all countries of the sample there are large wealth differences across owners and renters, but in countries with a large majority of homeowners this between-group inequality matters to a lesser extent.
To take other potential explanatory variables into account we then conduct a counterfactual decomposition of inequality differences based on a regression of the recentered influence function (RIF) of the Gini coefficient on observables. The regression coefficients on homeownership turn out to be the most important ones, showing a large negative effect on the Gini coefficient for all countries; they also have a similar magnitude across all countries. The counterfactual decomposition then confirms that the homeownership rate is the most important factor in accounting for the differences in the Gini coefficient across countries.
Furthermore, we argue that the savings behavior of households in the bottom half of the wealth distribution is crucial for understanding the differences across countries. The cross-country variation of wealth inequality is much higher for the poorer half than for the richer half. At the same time most of the differences in homeownership rates are found in the bottom half of the wealth distribution. In all countries, the portfolio of households below the median net wealth consists almost entirely of housing wealth. This suggests that differences in savings across countries are in part channeled through incentives to own a home and thereby affect differences in wealth inequality. This finding highlights that not only top percentiles are important to account for wealth inequality.
Our paper relates to the empirical literature concerned with cross-country comparisons of wealth accumulation and wealth inequality. First, Mathä et al. (2014) analyze HFCS data to examine cross-country variation in wealth holdings and point to the important role of homeownership. While they also look at different wealth quantiles, they do not explore the determinants of the cross-country inequality differences. 3 Bover (2010) compares the impact of the household structure on differences in the wealth distributions between the U.S. and Spain. Imposing the Spanish household structure on the U.S., she estimates a counterfactual wealth distribution, using the nonparametric approach of DiNardo et al. (1996) and finds small effects on the Gini coefficient. Fessler et al. (2014) confirm the relative small effect of household structure using HFCS data, but show that this masks strong effects in different segments of the overall wealth distri-bution. We therefore use detailed controls regarding household structure for our RIF regression. Christelis et al. (2013) evaluate comparable data from health and retirement surveys for the U.S. as well as for several European countries to examine the determinants of asset market participation and asset holdings. They also conduct a decomposition analysis for different quantiles of different portfolio components, but do not examine inequality differences of overall wealth. 4 Further, Davies et al. (2011) use different micro data sources for household wealth in 20 countries to construct a measure of global wealth inequality, while not addressing the underlying determinants of cross-country differences.
Finally, very few papers address the intricate issue of endogeneity in the context of estimating the determinants of wealth accumulation and inequality. 5 As it is difficult to find suitable instruments for the overall population, we do not to correct for potential endogeneity bias in our paper. However, in a companion study (Kaas et al. (2015) ) we analyze the causal effect of homeownership on net wealth and its subcomponents, using inherited homes as an instrument.
The following section describes the data set and presents some important facts on wealth holdings and inequality as well as the negative correlation between wealth inequality and the homeownership rate. In Section 3 we decompose the Gini coefficient by homeownership status. Then, in Section 4 we present a cross-country decomposition based on a RIF regression of the Gini coefficient. Section 5 discusses the importance of the bottom half of the wealth distribution when accounting for the variation in both ownership rates and wealth inequality. Section 6 concludes.
Data and Basic Facts
Our data source is the first wave of the Eurosystem Household Finance and Consumption Survey (HFCS) published by the European Central Bank in 2013, which provides household-level data in 15 Euro area countries. These data are collected in a harmonized way for a sample of about 62000 households in the period 2009/2010. We restrict the sample to the nine largest countries of the Euro area: Austria, Belgium, Germany, Greece, Italy, the Netherlands, Portugal, and Spain, which include about 46000 sample households. 6 While there are slight differences in the survey periods, all results in this paper are based on nominal values (in Euros). 7 Our wealth measure of interest is total net wealth of a household. Net wealth is all household wealth, including financial assets, real estate, stakes or ownership in businesses, and valuables minus total debt. Net wealth includes voluntary pension plans, but excludes occupational pension plans and promised entitlements to public retirement payments; thus the HFCS mean net wealth is below the mean net wealth estimated from national accounts (see European Central Bank (2013) ). 8 In Table 1 we present different statistics of net wealth for the 9 countries in our sample. Median net wealth differs considerably across countries, but the dispersion of mean net wealth is less pronounced. This relationship between median and mean reflects large Table 1 follow a similar pattern. 9 Next, we look at the importance of housing wealth for the average household's portfolio and its impact on inequality. We divide wealth into the components of net own housing wealth, net financial wealth, net real wealth, and business wealth and compute their shares. The first component consists of the value of the house that is owned by the household and used as a primary residence minus the amount of mortgage debt for that house. Net financial wealth is all financial wealth minus all debt that is not in the form of mortgages. Net real wealth includes items such as cars and valuables and other real estate net of mortgage debt for these other houses. The last item, business wealth is the net value of a (self-employment) business. We have chosen these categories as they refer to different economic functions. For instance, own housing wealth is different from financial investments, as wealth in form of a primary residence also has a direct use value. Further, business wealth reflects an important economic choice individuals undertake, i.e. whether or not to become an entrepreneur. Table 2 shows for each country the portfolio shares of the four components. As these averages include households with non-positive wealth holding, we also report in the last column the share of households with zero or negative wealth. 10 We see that the shares of net own housing wealth are strikingly high even for countries with low ownership rates, such as Austria and Germany. On average, own housing contributes around one half of all wealth, with the lowest share being slightly below 40%. The second most important component is net real wealth, partly reflecting the importance of other real estate holdings. Net financial wealth and business wealth play a smaller role. In Appendix B we show that the contributions of each portfolio item roughly reflects its contribution to the overall Gini coefficient of a given country. Specifically, we find that the housing component contributes on average 42% to the overall Gini coefficient.
While the analysis thus far has indicated that housing wealth is very important for overall wealth inequality, we now show that it might also help to understand the differences in wealth inequality between countries. Not only wealth inequality but also homeownership rates differ strongly across our sample of countries. Homeownership rates range from 44% in Germany to 82% in Spain. In Figure 1 we plot the ownership rates against the Gini coefficients across countries, showing a remarkably strong negative corre- 
Gini Decomposition by Homeownership Status
To better understand the correlation between the Gini coefficient and the homeownership rate, we conduct a decomposition of the Gini coefficient which accounts for the contributions of the subgroups of homeowners (o) and renters (r). The overall Gini coefficient of a given country can be decomposed in the following way (see e.g. Mookherjee and Shorrocks (1982) ):
where G i is the Gini coefficient within the group i, P i is the population share and S i the wealth share of group i. The termḠ is the Gini coefficient of between-group differences. It is based on the average wealth of the two groups taking into account the shares of each group of the total population. Finally, the last term R is a residual or so-called overlap term which is positive only if the wealth distributions of the two groups overlap and zero otherwise. 12 In Table 3 we report the relative contributions of the within-group components (owners and renters), the between-group component and the residual. The subgroup of owners contributes on average 46% and the between component accounts for about 42% of the overall Gini coefficient of net wealth. The other two components play only a minor role. Next, we analyze the relationships between the levels of the two major components and the homeownership rate. First, in Figure 2 (a) we look at the subgroup of owners. The overall contribution to the Gini coefficient is strongly positively correlated with the homeownership rate. While the subgroup Gini coefficient of owners is somewhat negatively correlated with the homeownership rate, the other factors, that is, the share of homeowners and their wealth share are strongly positively correlated with the ownership rate almost by construction. The overall effect is thus a positive correlation. 13 If we compare the between-group component,Ḡ, with the homeownership rates across countries, it turns out that there is a very strong negative correlation as shown in Figure 2 (b). Table 3 and Figure 2 imply that the negative correlation between the Gini coefficient and the homeownership rate (see Figure 1) is largely driven by the between-group Gini coefficient.
To better understand the relationship between the homeownership rate andḠ, note thatḠ can be expressed asḠ
where m ≡w ō w r is the ratio of the mean wealth of owners over the mean wealth of renters, and h is the homeownership rate. For the range of ownership rates in our data, and the range of values for the wealth ratio m this implies a close to linearly declining function of h. In Figure 3 , the function is plotted for the lowest and highest values of m in our data. All data points in Figure 2 (b) must therefore lie between the red and the blue curves, implying a strong negative correlation for the observed homeownership rates (ranging 12 In general, the residual term makes the interpretation of the decomposition less clear-cut. As R turns out to be small and does not differ much across countries it is less of a concern in our case (see e.g. Lambert and Aronson (1993) for a discussion).
13 For the subgroup of renters, this mechanical effect is reversed: both the renter share and their wealth share are negatively correlated with the ownership rate, leading to an overall negative correlation of -0.97. However, in relative terms the contribution to the correlation of the total Gini coefficient with the ownership rate is small (see Table 3 between 44% and 82%) andḠ. The decisive feature of the data for this negative correlation is the rather high ratio of mean wealth of owners and renters.
In summary, both the owner component and the between-group component are quantitatively important. However, only the latter one accounts for the negative correlation of the overall Gini coefficient with the homeownership rate. Between-group inequality is lower in countries where renters have only a low weight in the overall population. The important data fact that drives this negative correlation is that in all countries renters are on average much poorer than homeowners. To take the potential impact of other observables on the differences in the Gini coefficient into account, we complement our analysis with a detailed cross-country decomposition based on recentered influence function (RIF) regressions. At the end of the section we comment on the conceptual differences to the previous approach.
RIF-Gini Regression
The RIF regression approach, developed by Firpo et al. (2009) , allows to estimate the marginal effect of covariates on distributional statistics, such as quantiles or the Gini coefficient. The RIF regression is based on the influence function (IF) of a statistic, which gives the change of the statistic when there is a marginal increase in the probability mass of one particular element in the distribution. 14 Effectively, the RIF approach detects systematic (linear) relationships between the influence function and the covariates. Further details as well as the results table are given in Appendix C. We regress RIF G (w) on a set of covariates using a standard OLS approach. In addition to ownership status we control for household income, household size, number of children of age less than or equal to 20 years, and the following attributes of the reference person (RP): age, self-employment status (conditional on having at least one employee), a dummy variable for tertiary education, and marital status. Table 5 in the appendix provides descriptive statistics about these variables. Our set of regressors resembles those used in the literature on wealth regressions. They are all potentially important for wealth accumulation and indirectly for wealth inequality. 15 Income clearly determines wealth, as savings are mostly taken from labor income. 16 A larger household can smooth income differences across individuals better than a smaller household. On the other hand, children can have ambiguous effects on wealth accumulation. They tend to reduce the resources left for savings, but can also give a motive for a higher savings rate. Our measure of self-employment mostly covers business owners. A higher share of entrepreneurs might increase inequality as entrepreneurship is a risky activity. Tertiary education might be important for wealth accumulation independent of income.
In Table 8 in the appendix we report the coefficient estimates. It is noteworthy that the coefficient estimates are fairly similar across countries. With only few exceptions, the signs of a given regressor are the same for all significant and near-significant estimates, and they are also of the same order of magnitude. In particular, the coefficients for homeownership are negative, (strongly) significant and similar across countries. It should be noted that the observables altogether have only limited explanatory power for the Gini coefficient which is similar to the results from other wealth regressions (see e.g. Christelis et al. (2013) ).
To interpret the regression results, it is worth taking a closer look at the regressand, the recentered influence function of the Gini coefficient as a function of the wealth level, w. It turns out that this function is U-shaped in all countries. On average, the RIF is higher than the Gini coefficient for wealth levels below the 40th as well as above the 97th percentile, and below the Gini coefficient for wealth levels in between. Consequently, increasing the mass of households at low or very high wealth levels increases the Gini coefficient, whereas shifting mass to medium wealth levels tends to decrease the Gini coefficient. Covariates that are positively (negatively) correlated with net wealth within the lower/middle part of the support will decrease (increase) the Gini coefficient as the RIF is downward sloping in this region. Only for covariates that are mostly correlated with the upper tail of the wealth distribution, the signs are reversed, as 14 That is, the IF gives the change of the statistic if the weight at one particular element within the support of the distribution is increased. The IF of a given statistic is recentered by adding the statistic itself, implying that the expectation of the RIF equals the statistic. A regression of the RIF on covariates gives the marginal effect of a marginal shift in the covariate distribution on the statistic. In the case of discrete variables, the RIF coefficients can be interpreted as "generalized average partial effects" (see Rothe (2009) and Rothe (2012) ). 15 Our experiments with other sets of regressors do not show significant improvements or changes. In particular, we included the first 24 of the household structure dummies given in Table 3 of Fessler et al. (2014) . These are mostly insignificant and have only minor effects on the coefficients. However, one important exception is the inclusion of the value of an inherited main residence. Since this correlates with homeownership, it reduces the effect of ownership on the Gini coefficient. Since not all countries report inherited wealth information, we decided not to include it. 16 We have experimented with a proxy for worklife income using household work years and current income, to better capture the income history. The results do not change much, but we need to drop Italy from the sample due to data limitations. the RIF is upward sloping in that region.
We now turn to the regression estimates given in Appendix C. The coefficients for homeownership are large and negative. That is, an increase in the probability of homeownership for each individual in the distribution has a strong negative effect on wealth inequality measured by the Gini coefficient. 17 Next, current household income has a positive effect on the Gini coefficient, with the exception of Greece. The positive sign is likely to come from a strong positive correlation between income and wealth for the upper wealth deciles. Further, household size has a negative effect, which is due to a positive correlation between household size and net wealth. Self-employment status has mostly positive coefficients, which is due to the fact that self-employed households with employees are concentrated in the upper percentiles of the net wealth distribution. The number of children has a positive effect in most cases, whilst age of the reference person has a relatively small and ambiguous impact. Tertiary education tends to reduce inequality. Finally, marriage has a negative effect, which could be due to additional insurance and income stability.
Decomposition of Cross-Country Differences
We now turn to the cross-country decomposition. The RIF regression allows us to perform a decomposition of between-country Gini coefficient differences similar to the standard Oaxaca-Blinder decomposition of earnings differences. 18 The decomposition groups the individual effects for each covariate into three effects, which are called the endowment effect, the coefficient effect, and the interaction effect. Formally, the overall effect is given by
where RIF G i is the predicted Gini coefficient for country i,X i is the vector of averages of covariates in country i, and β i is the vector of coefficient estimates for country i. The three summands represent the endowment, coefficient, and interaction effect, respectively. Here we focus on the endowment effect, which is often referred to as the "explained" part of the decomposition. Note, we cannot easily correct for potential endogeneity bias. However, as long as we maintain a "ignorability" assumption that any such bias is similar across the countries of our sample, the cross-country comparison remains meaningful.
As the reference country we choose Germany, which attains the highest value for the Gini coefficient. The results are shown in Table 4 . The first two rows show the predicted Gini coefficients of the reference country and the comparison country. 19 The next set of rows gives the total difference and the totals of the endowment, coefficient, and interaction effects. For almost all countries the endowment effect is the most important one and is highly significant. The next block of rows shows the detailed endowment effects for each covariate. Ownership is by far the largest effect and also the one with the highest significance levels. The magnitude of the ownership endowment contributions is also quite high relative to the difference of the Gini coefficients, often exceeding 50% of the overall difference.
As a result, the RIF-based decomposition shows that the negative relationship between homeownership rates and the net wealth Gini coefficient in the raw data holds true even if we control for other observables. Further, we can compare this decomposition to the decomposition by subgroups in Section 3. There, we have shown that the driving force for the overall negative correlation is the negative correlation between the homeownership rate and the between-group Gini coefficient. That is, the overall correlation is based on Standard errors in parentheses: * p < 0.05, * * p < 0.01, * * * p < 0.001 Notes: Reference country is Germany. RP refers to reference person. Variances of a given implicate are computed following Jann (2008) . Overall variances are computed using Rubin's formula. Predicted Gini coefficient of Germany is 0.760. Coefficients and Interaction estimates only shown for homeownership.
marked inequality between the groups of owners and renters. The RIF-based decomposition on the other hand attributes differences in the Gini coefficients to ownership rate differences because of large negative regression coefficients for homeownership. As we argued above, these negative regression coefficients reflect strong differences in within-group inequality between owners and renters.
Discussion: Homeownership and Inequality of the Bottom Half
The focus of the recent discussion on wealth inequality has been on top wealth inequality, i.e. the upper 1% and above (e.g. Piketty (2014)). While the survey data of the HFCS do not allow us to precisely estimate the contribution of the very top wealth holders to inequality, it is important to emphasize that overall wealth inequality is also driven by inequality between households below the median of net wealth. In the following we highlight several facts indicating that cross-country differences in wealth inequality are largely accounted for by the bottom half of the wealth distribution and that these differences seem to be channeled through homeownership.
First, wealth inequality is higher for the bottom half. The average of the Gini coefficients across the nine countries for the below-median group is 0.78, whereas it is 0.44 for the upper half. Second, also the cross-country variation in wealth inequality is higher for households below the median of net wealth. The coefficient of variation is 0.49 for the bottom half, and 0.19 for the upper half. Now, our first exercise in Section 3 has shown that the cross-country correlation between the homeownership rate and the overall Gini coefficient is based on large wealth differences between owners and renters. Renters are on average much poorer than homeowners and thus are predominantly located in the bottom half of the wealth distribution. Clearly, it is not surprising that richer households tend to be homeowners as they can better afford it. The striking fact, however, is the large cross-country variation of homeownership rates and inequality in the bottom half. Homeownership rates for households below the median vary strongly across countries, with a coefficient of variation of 0.57. In contrast, the homeownership rates for the 50% richest households are very similar, with a coefficient of variation of 0.07. These higher differences in ownership rates are also reflected in wealth levels. Average net wealth is much more varied in the lower half, mostly reflecting higher variance in the wealth pertaining to the household's main residence (the coefficient of variation across countries for housing wealth is 0.95 for the bottom half, and 0.31 for the upper half).
In countries with high ownership rates, a much larger fraction of the households in the bottom half own houses. The variance in ownership rates for the bottom half does not simply translate into different portfolio compositions across countries. In countries with high ownership rates, the average wealth holding of the poorer half relative to the upper half is in fact larger. Thus, there seem to be different savings incentives across countries, which are channeled through homeownership. One possible explanation is that the social safety net (in particular redistributive policies and public pensions) differs across countries, leading to different (precautionary) savings levels. These savings are then invested in housing, perhaps due to the lack of other suitable savings vehicles. Another, complementary possibility is that countries differ by their incentives to invest into housing and which thereby explains different savings levels. In particular, many countries provide explicit or implicit subsidies to owning the house that is used as a main residence. 20 These subsidies then not only affect ownership rates but at the same time might lead to implicit redistribution of wealth. Exploring this channel is left to future research.
Conclusions
In this paper we provide and analyze the evidence for a strong negative relationship between homeownership rates and wealth inequality across the nine largest Euro area countries. A Gini decomposition across ownership status attributes this correlation mainly to between-group wealth inequality. By employing a cross-country decomposition based on a RIF regression we confirm the role of homeownership rates for accounting for the cross-country differences by taking other observables into account. The variation of both ownership rates and wealth inequality across countries is most pronounced for the group of households below the median of net wealth. Buying the main residence seems to be an important way of saving for the poorer half of households. Thus, differences in incentives for homeownership might account for differences in wealth inequality across Euro area countries. 
B Gini Decomposition by Portfolio Components
To gauge the importance of these portfolio components for wealth inequality, we decompose the Gini coefficient into contributions coming from each component: w = w h + w f + w r + w b , where h, f , r, and b denote housing, financial, real and business wealth, respectively. Following the methodology developed by Lerman and Yitzhaki (1985) the Gini coefficient (G) can be decomposed as:
with k ∈ {h, f, r, b}. G k is the Gini coefficient for wealth component k, and S k is the k-component share out of total net wealth. Given the overall net wealth distribution F (w) and component-specific distributions
is the "Gini correlation" between wealth component k and the total net wealth. 21 We decompose the total Gini coefficient for each country accordingly and report the relative contribution of each component, i.e. R k G k S k /G, in Table 7 . The decomposition provides a clear message. Net own housing is by far the most important contribution to overall inequality, accounting on average for about 42%. The second most important source is net real wealth, with an average contribution of 26%. While the relative contributions partly reflect the portfolio shares, also the two other factors, namely the within-component Gini coefficient (G k ) and the Gini correlation (R k ) are quantitatively important for this result.
C RIF Gini Regression
The RIF of the Gini coefficient (G) is given by:
where F w (w) is the cumulative probability of net wealth, μ w is the average wealth level, and GL(w; F w ) is the generalized Lorenz ordinate defined by GL(w; F w ) ≡´w −∞ zdF w (z). 22 The RIF values can easily be approximated using our data on net wealth. 22 The underyling definition of the Gini coefficient here is:
GL(z; Fw)dz. See e.g. Monti (1991) for a derivation of the influence function of the Gini coefficient. 
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D Quantile Effects of Homeownership
To explore the impact of ownership on different parts of the wealth distribution, we here look at specific quantiles.We run a RIF regression using the same regressors but estimate the effect on the RIF of different net wealth quantiles instead of the Gini coefficient. 23 We then divide the marginal quantile coefficient by the level of the corresponding wealth quantile. This ratio is akin to a semi-elasticity. In Figure 4 we plot the ratios for the 10th to 90th quantile fore each country. 24 The figure exhibits a clear pattern of positive but declining relative effects across quantiles for each country. That is, the effect of homeownership on wealth relative to the current wealth level is much higher for lower quantiles than for higher quantiles. Thus, homeownership equalizes the wealth distribution by lifting up the wealth of the lower percentiles. Firpo et al. (2009) for details. As a robustness check we also estimate the quantile coefficients using the standard quantile regression. The pattern of coefficients is then strictly increasing in the level of the quantile, but the ratio exhibits a very similar pattern as with the RIF regression. 24 For the case of the Netherlands the value at the 10th quantile is omitted as the quantile value is negative. The other denominators are all positive. www.wiwi.uni-konstanz.de/econdoc/working-paper-series/
